The program of protein synthesis during sporulation in Bacillus subtilis.
The program of protein synthesis was examined during sporulation in Bacillus subtilis as an index of the control of gene expression. At various stages of growth and spore formation, cells of B. subtilis were pulse-labeled with (35)S-methionine. Protein was extracted from the radioactively labeled bacteria and then subjected to high resolution one-dimensional and two-dimensional slab gel electrophoresis. We report that sporulating cells restricted or "turned off" the synthesis of certain polypeptides characteristic of the vegetative phase of growth. In certain cases, this "turn off" was prevented in a mutant (SpoOa-5NA) blocked at the first stage of spore formation. Sporulating bacteria also elaborated new polypeptide species that could not be detected in vegetatively growing cells or in cells of the asporogenous mutant SpoOa-5NA in sporulation medium. The synthesis of these sporulation-specific proteins was "turned off" in a temporally defined sequence throughout the period of spore formation. Spore coat protein, for example, was first synthesized at 4 hr after the onset of sporulation, the time at which refractile prespores appeared. Certain sporulation-specific polypeptides including the coat protein were among the most actively produced polypeptides in sporulating cells.